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| . PHASE I BOOK EXPLOITATION S0V/6435 


at Petrov, Georgiy L'vovich, Viktor Nikolayevich Zemzin, and Fedor 
| : Grigor'yevich Gonserovskiy 


Svarka zharoprochnykh nerzhaveyushchikh staley (Welding of Heat- 
Resistant Stainless Steels) Moscow, Mashgiz, 1963. 247 p, 
i Errata slip inserted, 5500 copies printed, 


Reviewer: I, A, Zaks, Engineer; Ed.: B, I. Bruk, Candidate of 
Technical Sciences; Ed. of Publishing House: G. N, Kurepina; 
f Tech. Ed.: A. A, Bardina; Managing Ed. for Literature on ‘ 
f Machine~-Building Technology, Leningrad Department, Mashgiz: 
Ye. P, Naumov, Engineer. 


| PURPOSE: This book 1s intended for engineering personnel of plants, 

{ design bureaus, and Scientific research establishments concerned 

with themanwacture and design of welded Structures made from heat- 
resistant steels and alloys, ‘ 
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Welding of Heat (Cout.) a SOV /6435 
é 3 “ 
COVERAGE: The book reviews problems connected with welding of 
high-alloy heat-resistant chromium and chromium-nickel steels 
and some heat-resistant nickel alloys, and problems of weld- 
ing these materials to low-alloy steels used in structures 
which operate at high temperatures. The introduction and 
chapters I, III, and IV were written by G. L. Petrov, chap- 
ters II and V by V. N. Zemzin and _ chapter VI by F. G. 
Gonserovskiy. No personalities are mentioned. Most of the 
192 references are Soviet. 


TABLE OF CONTENTS 


Introduction 


Ch. I. Heat-Resistant Steels and Alloys Used in Welded 
Structures 
1. Complex of properties determining heat resistance 
2. Methods for determining heat resistance 
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ORG: none PB: 
4 
TITLE: Problems of the arc welding of boron-treated austenitic chromium-nickel 
alloya : ae 
SOURCE: Avtomaticheskaya svarka, no. 1, 1966, 1-5 


TOPIC TAGS: are welding, boron, austenite steel, chromium base alloy, nickel base 
alloy, crack Propagation, oxidation | 
| 
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ABSTRACT: Argon are welding, automatic submerged arc welding and manual welding of 
(0.005-2.0%) was carried out to determine 
elded joints. The 
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| (oxidation) of B in the electrode rod is ~0.7%- Thus, 5 is an extremely active ele- | 

' ment with respect to oxygen, and even small amounts of oxidizing agents (e.g. oxides 

| of elements with smaller affinity toward oxygen) may lead to considerable losses of B 
during welding. The burnout of B from metal may be reduced in two ways: by using more 
energetic deoxidizing agents than B (e.g. Al) or by treating the slag with boron 
oxides. Treatment with B of Cr-Ni steels in the austenitic class as well as of welded 
joints of an analogous composition leads to the appearance of Cr-rich borides in the 
Structure. This contributes to a change in the ratio between the ferrite- and auste- 
nite-forming elements in the solid solution. Accordingly the authors propose formulas 
for taking into account the corresponding changes in the composition and volume of 
the solid solution and in the cqu{valent values of Cr and Ni. When the metal of pure- 
ly austenitic welded joints aoe minute amounts of B (0.01-0.35% B), it is ex- 
tremely prone to form hot cracks”On the other hand, if it contains 0.35-1.5% B, it 
is sufficiently resistant to hot cracking. Orig. art. has: 4 figures, 3 formulas, 
2 tables, 
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TITLE: Effect of hydrogen on crack formation in the w ld-adjacent zune 
in hardenable steels 


SOURCZ: Svarochnoye proizvodstvo, no. ll, 1966, 13-15 


TOPIC TAGS: hardenable steel, steel, wiidiny slectrode, wei evaduitiun, 
materiai fracture, hydrogen, weld defect / ilXnNUMDA steel 


ABSTRACT: Specimens of LIKHNGMNDA nardenible steel wer: welded with 
ferritic or austenitic electrodes containing various arounts of nydro-~ 
gen. To ovtain different hydrogen contents, the elect odes were oute 
gassed ac different temperatures. Ferritic E/O-type ¢ +ctrodea were 
held for 5 hr at 100, 300 or 490C, which produced a h -ogen content in 
the weld of 8, 4 and 0.5 cm?/100 g, respectively, Aus anitic 
‘KH16N25M6F2-type electrodes were held for 5 hr at temp atures of 350 or 
‘100C or left in the as-delivered condition, producing hydrogen content 
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of 6, 12 and 20 cm3/100 g, respectively. Statis bend ‘pte nnowed tal 
in welds made with ferritic electrodes, fractures occ» ed about 9.59 um 
from the weld and that an increase of hydrogen content roa 9.5—1.5 to 
B—9 cm?/100 g decreased the breakdown load by 50%. F ictures of the 
austenitic welds occurred in the weld zone, and a redu: zion of hydrogen 
content from 20 to 6 cm?/100 g increased the breakdown ‘oad by about 
150%. Austenitic welds were found to be less sensitiv to hydrogen ea- 
brittlement. For example, specimens welded with ferri ic electrodes 
‘containing 8 cm3/100 g hydrogen, and specimens welded th austenitic 
‘electrodes containing 20 cm?/100 g hydrogen, broke und the aame load 
‘of 1200 kg after 10 or 25 min, respectively. Orig. at has: 3 figures 


‘and 1 table. 
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one of ; thera? influence indtenes th an increase fa aimee: -enlergy: coaseaption. 
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Nb is re stributed between the grains and ries only upom 
t:1260C for over 5 min} at £300C, over @. 5 hrs at 1206C 
_Q).. With 0.02% C content, the Nb carbides are 
undetectabl the steel which testifies to the fact that sucha =~ 
on approximately, corresponds: to the magi nmum geceinte of ¢ Cc in the a: 
eel, Orig. art bast: < Baneee, and 4 tables. eae a 
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ACCESSION NR: AP4017727 8/0294/63/001/003/0462/0464 
AUTHORS: Petrov, V. A.} Chekhovukoy, V. Ya.; Sheyndlin, A. Ye. 


TITLE: Experimental determination of the degree of blackness of 
niobium in the temperature interval 1200--2500K 


‘SOURCE: Teplofizika vy*sokikh temperatur, v- l, no. 3. 1963, 462-464 


TOPIC TAGS: niobium, blackness, degree of blackness, hemispheric 
blackness, monochromatic blackness, integral blackness, pyrometry,. 
micropyrometry 


ABSTRACT: Results are presented of an experimental determination 
of the integral hemispheric and monochromatic (A = 0.66 x 107° m) 
degree of blackness of niobium in the temperature interval 1200-- 
2500°K. There are very little published data on its optical pro- 
perties and particularly the degree of blackness. The measurements 
were made on a specimen in the form of an electrically-heated thin- 
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ACCESSION NR: AP4017727 


wall tube with outside diameter 9 mm, wall thickness 0.5 mm and 
length 300 mm. The experimental setup, the apparatus, and the mea- 
surement procedure were described elsewhere (Teplofizika vy*sokikh 
temperatur v. 1, No. 1, 1963). All experiments were made in a vacu- 
um 107°? N/m2. The experimental error is estimated at +4%. In addi- . 
_tion, a check was made on the blackness of the tube when viewed from 


the end, as is sometimes done to determine the true temperature. 
The results show that the degree of blackness of a hole drilled in 
"a tube is 0.89--0.90 and that to improve the results it is necessary 

to use a small hole and a micropyrometer. Both the monochromatic 
degree of blackness and the integral degree of blackness exhibits 

a noticeable increase in degree of blackness during the initial 
heating. The accuracy of the measurement of the monochromatic de- 
gree of blackness is estimated at +11% at 1300K and +7% at 2300K. 
The data are compared with those by others and the reasons for the 
discrepancies discussed. Orig. art. has: 2 figures and 4 tables. 
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DEMYANTSEVICH, V.P. Prinimal uchastiye PETROV, G.L,, doktor tekhn. 
nauk; DUBOVA, T.N., kand. tekhn. nauk, retsenzent; SHCHIPECV, 
M.D, kand. tekhn. nauk, red.; DENINA, I.A., red. i1zd-v-; 
SPERANSKAYA, O.V., tekhn. red. ; 


(Metallurgical and technological principles of arc welding |Me- 

taliurgicheskie i tekhnologicheskie osnovy dugovoi svarki., Mo- 

skva, Mashgiz, 1962. 295 p. (MIRA 16:3) 
(Electric welding) 
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PETROV, Geargly L'vovich; ZEMZIN, Viktor Nikolayevich; GONSEROVSKIY, 
Fedor Grigor'yevich; KUREPINA, G.N., red. izd-va; BARDINA, 
A.A., tekhn. red, 


(Welding of heat-resistant stainless steels} Svarka zharoproch- 
nykh nerzhaveiushchikh stalei. Moskva, Mashgiz, 1963. 247 p. 
(MIRA 16:5) 
(Steel, Stainless--Welding) 
(Steel, Heat--kesistant——Welding) 
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PETROV, Geor ! > BRK, BL, kand, tokhn, nauk, retaenzent 
TIMOFEYEV, A.N., inzh., retspenzent, cHMYANTSEVICK, Voi) kare 


tekhn. nauk, nauchnyy red.; OSVENSKAYA, A.A, red,, HAYAK vA, 
D.M., tekhn. red. 


{Inhomcgen-ity £ the metal in welded jointa Nevin codncat' me 
taila svarnykh soedinenii. Leningrad, Sudcromgiz, iyo}. 2’ * : 
MTRA if. 
(delding--Testing) (Mets: lography: 
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PETROV, G.L.; YEFIMOY, L.A. 


Formation of transition layers near the interfusion bounds 2es 

in the welding of carbon and low-alloy steels with aus tens 6 

electrodes. Trud: LI: no.216:122-129 '61. “Miz” LA:.1 
(Steel--wWelding) 
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Distribution of segregating impurities in the crystallized metal 


of welded joints, Trudy LPI no.216:83-1C1 '61, (MIES laz.1 
(Welding--Testing . 
(Crystallization) 
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PETROV, G.L. (Leningrad); MAKAKOV, A.G. (Leningrad) 
cendonk> of aluminum-zinc-magnesium alloys to the formation of 
hot cracks during welding. Avtom.svar,. 14 n0.9:24-32 $3 'ti. 
(RA 14:8) 


(Aluninum-zinc-magnesium alloys—~wWelding) 
(Welding—Defects) 
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PETROV, G.L., kand.tekhn.nauk; KOZLOV, K.A., imah.; BABYOHNIKGV, A.P,, inh. 


Cortain metallurgical characteristics tn the welding of mangansso- 
aluminum steels, Svarza 2:9-21 '59. (MIRA 14:5) 
(Manganese steel—Welding) (Aluminuwmmanganese alloys—-Welding : 
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21,84 
: 9/125 /62/22¢ CEG SOE RG EE 
1 2460 2768 2915, 7466 1573 ieee ea 
AUTHORS: Petrov, G.L., Makarov, A.3. (Leringrad) 
TITLEs On the tendency of aluminum-zins-magnesiuak al. ys *° tA 


formation of not oracxs durirg welding 
PERIODICAL’ Avtomaticneskaya svarka, 1°. 3) 196.2, 2é-'e 


TEXT: The artiole presenta data cbta:nei in experinencta the Sere 96 4 £ 
which was tc find suitable filler metal ceompraitiir fir nig’ atrangt”. Al} 
Zn-Mg alloys similar to tne German alloys ‘'415" and g re 
ing tendency of Al-Zn-Mg alloys was compared t: tits tendency on Al~Mg 3ya- 
tema which are used for welded structures. Tha scmparia.r tas arried ut 
at MVTU im. Baumana (MVTU im. Baumar.) by a methca prope as ty N.N.Prcikser.y 
(Abstracter's notet The method is not descr: vei], weere A_mZrevt alicys 

were found more prone to hot cracking tran Al-Mg. EKeferer 4 .- tadav: ire 
vestigations of N.F.Lashko and 9.V.Las.k ‘~Avaxyar (Retela N,Felas' a. and 
S.V.Lashko-Avakyan, Svarivayemyye legkiye splavy ;Wel jala eine ees ae 
Sudpromgiz, 1960) who also stated not cracking *srdecly in A-=-Z°-“a welise 


Card 1/4 


ae ease. 
Se ee 


re ee et ee a Be at a 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1" 


' P 


CE EOE (ish 


PROVED FOR RE 


¥ 


LEASE: 


07/19/2001 CIA-RDP86-00513R001240420016-1 


See atie glist ee Ses ie le ete ee ake 


A PEA 


On the tendency .... 


The effect of different contents sf al.-y ¢lemer +s 

was determined on cast ring samples in crill melds, 

ified in welding. The resuite of tneee axper: mets 27, 

5, 6, 7e The following conclusions are drawr: <1) Sigr-strenet’. 
alloys have a considerable tendenoy to h:t tracce in : 
This tendenoy ingreas 8 when ‘he Mg content increases in re.a:.cr > 
content below nh e The ora3zk resistanze becomes aiff.-iar 
when the Mg sontent exceeds 2.5 - 3% at Zn content of dec-te2h, +2) 
effect of up to 0.6% Mn and up to 0.4% Tr 13 insignifit-ant. Tre Fe, 


content ratio must be higher than 1, ani the contert cf Fe ari Si must te 
relatively lows (4) Additions of Ti an: Zr raise “ne cack resis¢ar e 
considerably. The effect of Zr is sufficiently high when anll+ 165% 29 ine 


cluded. Ti oontent below 0.3% did not s_imitats rit crates t- the weld 
metal produced by the argonearo process; <5) Sufficzenctl TE 7 nAn sal 
properties were obtained in multilayer depceita pridizad ry . 7 Tngumable 
electrode in the argon-aro process witn filler metal - or rita at ut 40d. % 
Zn, 3% Mg and 0.5% Zre There are ¥ figures, . tari J) £ refarancasy © 
Soviet and 1 non-Soviet bloc. 


SUBMITTED: September 21, 1960 
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PETRUV, G.L., kand.tekhn.nauk; SMOLKIN, 3.Sh., tozh. 


Helation betweeo thickneas tolerances andthe relative welznt 
of electrode coatings. Svar.proizv. no.9:32-35 S ‘60. 
(MIBA 13:8) 
1. Leningradskiy politekhnicheskiy institut im. M.I.Kalinina. 
(*lectrodes) 
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KOZLOV, B.A.(Leningrad); PETROV, G.L. (Leningrad) 


Sone probleme involved in welding with use of austenitic 

manganese-aluminum electrodes. Avtom.evar. 13 no.73 33-42 

J. 460. (MIRA 13:7) 
(Blectric welding) 
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82806 
8/125/6C/000/607 003/010 
12.7200 A161/A029 
AUTHORS : Kozlov, R.A.; Petrov, G.L. (Leningrad) 
TITLE: Some Aspects of Welding With Austenitic Manganese-Aluminum Electrodes 


PERIODICAL: Avtomaticheskaya svarka, i96(, No. 7, pp. 33 - 42 


TEXT: Austenitic steel electrodes alloyed by manganese are since long be- 
ing used in the USSR and abroad. The experiments described in the article were 
undertaken to study the processes of recovery of silicon and carbon from oxides 
in welding with electrodes containing a considerable quantity of aluminum. As 
the ferrite content determines in a high degree the resistance of austenitic-fer- 
ritic steel structure against hot cracking, the ferrite content was kept on a 
constant level. It was stated that to prevent hot cracking in steel with high 
carbon content (0.68%), the alpha-phase content has to be raised to 4.7%. A 
higher alpha content leads to abrupt drop of plasticity and cold cracking. The /} 
effect of summary content of aluminum and silicon on the alpha-phase content in 
weid metal at 19 - 21% Mn content is illustrated in simplified form in a diagram 
(Fig. 8). It can be seen that the austenitizing effect of carbon in Mn-Al metal 
is less strong than in Ni-Cr metal. To reduce the tendency to hot cracks weld 
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8/125/60/ 000 OC7 003, G1 
A161/A029 


Some Aspects of Welding With Austenitic Manganese-Aluminum Electrodes 


metal must have 0.5% of the alpha phase, and to prevent too high loss of piastic- 
ity and ‘toughness the upper limit of the alpha phase content must also be limit- 
ed. This upper limit is at 3 - 4% for steel with high carbon content and € - 7% 
for low-carbon steei. A new electrode grade has been developed, called FA -48 re 15 
(EA-48m/18), the composition of which {s not specified. As the industry cannot 
preduce welding wire with component contents within narrow limits, the coating 
must be adjusted accordingly to the wire. The following summary conclusions were 
made: 1) the quantity of silicon and carbon reduced in weld metal depends in di- 
rect proportion on the quantity of dry residue of water glass and marble in coat- 
ing; 2) increasing carbon content in weld metal at constant alpha-phase content 
raises the strength but reduces plasticity and 4,foughness and hence raises the 
tendency to hot cracking (pure austenitic weld metal with low carbon content is 
sufficiently resistant to hot cracks); 3) raising alpha-phase content {in austen- 
{to-ferritic metal lessens hot cracking, but higher alpha-phase content may cause 
cold cracks; 4) manganese-aluminum electrodes produce weld metal with aluminum, 
silicon and carbon content within comparatively narrow limits, and therefore the 
coating composition must be different for a different composition of wire. There 
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ALB1/AUKY 


Some Aspects of Welding With Austenitic Manganese-Aluminum Electrodes 
are 8 graphs and 9 references: & Soviet and i German. Ly 


SUBMITTED: January 11, 1960 
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LASHKO, Wikolay Pedorovich; LASHKO-AVAKYAN, Sof'ya Vasil'yevna; PETROV, 
G,L., nouchnyy red.; KAZAROV, Yu.S., red.; TSAL, #.K., tekhn.red. 


{Weldable light alloys] Svarivaemye logkie splavy. Leningred, 
Gos.soiuznoe izd-vo sudostroit.promyshl., 1960, 439 pe 
(MIRA 13:7) 
(Light metals--Welding) 
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TITLE: 


PERIODICAL: 


ABSTRACT : 
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11é-1-1334 
from: Referativnyy Zhurnal, Elektrotekhnika, 1957, 
Nr l, p. 04 (U33K) 


Petrov, G.M. 


Linear Electronic Analog Computers Manufactured by the 
Plants of the Mirctetry of Machine-and-Instrument Bat. lding 
and the Experience of their Operation (Lineynyye elektron- 
nyye modeli, vypuskayemyye zavodami Ministerstva masking 
8troyentya 1 priborostroyentya 4 Opyt ikhn ekspluata‘*«:1) 


Tr.c-go Vses, Suvesncnantya po teorii avtomat. rex. o.Varlya 
Moscow - Leriagrad, 1455, 3, pp.39-46. Vystup_e-w va, 
Ppp. 70-71 


The articls desenthes gerts) d-c computers WIT T~-z WUITT-5, 
and MIT T-», -- w'*:" systems of Simple differe-* 43 eg a- 
tions with cons:a-- and vartable coefficients -9 a ian rg) 
and a transfsrmead -_ms-ac4_e are Solved. The :-m- -s7ng 
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Linear Electronic Anal.g Computers (Cont. ) 


blocks cf these analyzers which perform integrati-n, 
summation, ampii*i:atton and change of sign, perform 

these mathenati:al operations with an accuracy of + %.. to 05 
per cent. The vartable coefficients are introd--=d tn the 
form of step-curves with the help of hundred tap vcl* age 
dividers and step-switches. The computation 18 repeti-ive. 
The operating scale of voltages representing variatie magni- 
tudes is equal + 100 v. The UIT T-4 matrix-type analyzer 
computes systems of differential equations up to the 6-th 
order with 25 corstant and 25 variable coefficrtents; the 
duration of <omputing processes 1s up to 150 sec.; >spera- 
tional amplifiers are built on the basis of 3-stage d-—c 
amplifier ¥ IT T-4 witn a 40,000 forward gain with a 

150 to 200-7 transmission band in the presence of a nega- 
tive feedback, amplifiers drift reduced to the input, equal 
to 2 to 3 mv for 10 min.; the variable coefficients given 

in terms of time functions, may be introduced by steps of 
0.1; 0.15; U.5; U.75; 1 and 1.5 seo.; the accuracy of 
setting up the permanent coefficients 18 up to 3 places. 
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The ATT T-5 computer 1s a structural type machine and 
differs from the V7] T-4 by the design of the solving 
units, the setting up of the problem, smaller dimensions 
and price; 1t can compute systems up to the 9-th order 
with 18 variatle and 18 constant coefficients. Tre 

MIT T-9 computer is a structural type machine conts&ning 
48 operational units (of which 16 are integrating); 4& 
units of constant coefficients; 48 units of variable 
coefficients; computes systems up to the 16-th order; the 
duration of the investigated processes 18 up to 400 Bez, 
4t has an automatic zero stabilization of the opera‘*ional 
amplifiers; the given graphs of variable coefficients may 
be approximated by step curves having different laying 
out spactrge zlong the time axis. It is indicated that 
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On the Construction of an “Operation Amplifier" With 
Semiconductor EBlement* (0 postroyenil operatsionno,;o 
usilitelya na poluprovodnikovykn elementakh) 


Priborostroyeniye, 1958, Nr 3, pp- 4-8 (USSR) 


The operation anplifiers are the main elements of acier:. 
electric model-apparatus and they provide considerabie 
simplification and improvement when applying seniconduct or 
elements. 

These amplifiers according to their structure are electr .<2 
regulators with a high amplifying coefficient, which als. 
include a negative regenerative coupling. At present there 
are two possibilities to accomplish the negative regenerat.ve 
coupling without electron-beam tubes: the first one by usire, 

a voltage amplifier which has a highly fesistive inlet 21! 

a low-resistance outlet with a common ground bar. The secord 
possibility requires a current amplifier with a low-resistance 
inlet and a highly resistive outlet. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240420016-1" 


"APPROVED FOR RELEASE: 07/19/ 


2001 CIA- 


RDP86-00513R001240420016-1 


Alby Bb TE er ed Le 


Tb fs 
thep Pees ae ae 


CREE 


Sue PO a Gare Sate ce eas ase 


On the Construction of an "Operation Amplifier" With 119-3-2 44 
Semiconductor Elements 


Both types of amplifiers are capable of operation. 

A further suggestion for an operation amplifier without 
tubes, a combination of an alternating current aaplifier wit. 
a direct current amplifier of the type M M is discussed ir. 
detail. 15 such amplifiers were constructed and investigated 
by experiment. It has to be mentioned especially that the 
amplifiers operate constantly up to +40°. 

For the solution of practical problems 6 integrating and 
6 "summing up" "operation amplifiers" were connected accord:n,: 
to a given scheme, which makes it evident that an electric 
model-apparatue can be constructed by using semiconductor 
amplifiers. There are 12 figures, 2 tables. 
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PURPOSE AND COVERAGE: ‘This book is intended for engineers, technicians, and teal 
concerned with the problems of development and practical cpplication of analog 
computers. It may also be useful to students in this field at schools of higher 
education. The MN-14 nonlinear electronic analog computer, developed at the 
Scientific Research Institute of Computer Machine Building, ito dencribed. It ta 
used to model dynamic systems described by common nonlinear differential equations! 
up to the 30th order with a large number of nonlinear relationships. The MN-1b 
computer may also be used to solve engineering construction problems as well as 
for scientific investigations in various fields of the national economy. The 

| principles of the computer's design and its circuit characteristics are discussed. 
Basic units and structural assemblies are described and the methods used in the 

preparation of the problems solved by the computer are covered. Considerable at- 

tention is paid to the problems of increasing “he computer's practical application 


by means of introduction of additional equipment into its system. The names of 
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